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Oc6-Technologies B.V„ of Venlo 
Ink tank 
5 DESCRIPTION 

The invention relates to an ink tank for an Ink jet printer, comprising a casing having a 
bottom and a front wall with an opening formed therein, and a bag accommodated in 
said casing and collapsible into a sheet-like configuration, the bag having a top wall and 
a bottom wall, a front edge and a spout formed in a central region of said front edge and 
1 0 located at the position of said front wall opening. 

Several ink jet printers comprise an ink tank that has a comparatively large volume and 
is arranged stationarily in the frame of the printer and is connected to a movable ink jet 
device through a flexible tube. In operation, ink supply to the Inkjet device is achieved 

15 either by sucking ink out of the tank or by supplying air into the space inside of the 
casing but outside of the bag, so that the bag is collapsed and the ink is squeezed out. 
The supply of ink from the tank to the ink jet device may be assisted by gravitational 
forces. As an alternative, ink supply might be achieved through gravitational forces 
atone, provided that the casing can be vented, (n any case, the bag prevents the ink 

20 from leaking out of the casing and/or from being dried out through contact with th air in 
the casing. 

US-B-6,264,31 8 discloses an ink tank of the type indicated above, wherein the bag is 
disposed in the casing in an upright position, so that the front edge of the bag extends 

25 vertically. As a consequence, the spout and the corresponding opening in the front wall 
of the casing must be arranged above the bottom of the casing in a position 
corresponding to approximately half the height of the casing. This has the drawback 
that, when the ink is consumed and the bag is gradually emptied, the ink tends to be 
collected in the bottom portion of the bag, below the height of the spout so that it is 

30 difficult to empty the bag completely, without any residues of ink remaining in th bag. 

US-A-6,1 05,821 discloses a tank in which the spout is formed near a corner of the bag, 
so that it may be disposed near the bottom of the casing. However* this type of bag is 
more difficult to manufacture because it is not easy to fix the spout in the seal between 
35 th walls of the bag and to seal it fluid-tightiy when the spout is arranged near a comer 
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of the bag. Moreover, since the walls of the bag will be stiffened by the presence of the 
spout, it is likely that a pocket is form d where r mnants of ink may collect, even when 
the spout is arranged near the bottom edge of the bag. In addition, since th top regions 
of the bag are relatively far away from the spout, there is a risk that, when the bag 
5 collapses, a central portion of the bag is squeezed, so that remnants of ink remain 
enclosed in a top region. This is why this document proposes the use of a rigid fl w 
inductor fitment disposed inside of the bag. 

EP-A-1 013 449 discloses a tank in which the bag is disposed horizontally in a flat 
10 casing, so that a major portion of the ink may readily flow out even when the spout is 
arranged in a central region of the front edge of the bag. Then, however, the casing 
must have a relatively large width so as to accommodate the bag. This is particularly 
disadvantageous when a plurality of ink tanks for different colours are to be disposed 
side-by-side f in order to be on the same level. 

15 

it Is an object of the invention to provide an ink tank that has a compact configuration, is 
easy to manufacture and nevertheless permits the ink to flow out smoothly and 
completely. 

20 Another object of the invention is to provide a method for filling such an ink tank with 
liquid ink. 

These objects are achieved with the features indicated in the independent claims. 

25 In the ink tank according to the invention, the width of the top and bottom walls of the 
bag, when measured in aflat, sheet-like configuration and in the direction of the front 
edge, is larger than the width of the casing, and the front wall opening is located near 
the bottom of the casing. 

30 Since the width of the bag in its collapsed state is larger than the width of the casing, the 
bag can only be accommodated in the casing in a bent configuration, with at least one 
lateral portion of the bag being bent upwardly and supported at a side wall of the casing. 
As a result, the casing may have a comparatively small width, and the spout will be 
disposed in the lowest part of the bag and the casing even when the spout is arranged 

35 in the central region of the front edge of the bag. 
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When the bag is filled with ink, the bottom wall of the bag is supported by the bottom of 
the casing, and, essentially, it is only the top wall of the bag that is displaced upwardly 
away from the bottom wall, so that the bag is expanded or inflated into an approximately 
5 cylindrical shape. When the printer is operating and the ink is consumed gradually, th 
decreasing ink volume in the bag will allow the top wall of the bag to descend and to be 
flattened, and, finally, the top wall will once again match the upwardly concave shape of 
the bottom wall. Since at least one or preferably both lateral zones of the bottom wall of 
the bag remain bent upwardly, because they are supported by the side walls of the 
10 casing, the liquid ink will smoothly flow towards the centre line of the bag and into the 
spout under the effect of its own weight. 

Since the possible deformations of the bag are constrained on the one hand by the side 
watts of the casing and on the other hand by the position of the spout and of the front 
15 wall opening of the casing, the bag is forced to essentially re-attain its original collapsed 
state, when it is empty. As a result, it is possible to refill the ink tank repeatedly, simply 
by introducing ink through the spout, and without any need for getting access to the 
interior of the casing. 

20 Useful details of the invention are Indicated in the dependant claims. 

Preferably, the top and bottom walls of the bag are interconnected at the front edge by 
an inwardly projecting fold the lower flap of which is sealed to the bottom wall, and the 
spout is incorporated In the seal between the bottom wall and this lower flap. The fold 
25 facilitates an upward displacement of the top wall of the bag, and the spout can remain 
in its position near the bottom of the casing while the bag is inflated to a relatively large 
volume. Preferably, a similar fold is also provided at the rear edge of the bag, so that the 
volume of the bag in the inflated state can be increased further. 

30 In a preferred embodiment, the spout is formed by a rigid member, e.g. of plastics, 

which has a lens-shaped external contour that is sandwiched between the seal portions 
of the bottom wall and the lower flap of the fold. This configuration facilitates the 
formation of a fluid-tight seal between the spout and the walls of the bag and has the 
further advantage that the bottom wall of the bag is forced to match the lens-shaped 
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contour of the spout and is thereby stiffened in a channel-like configuration which 
permits the ink to flow out smoothly. 



The above-described features of the bag are useful even in situations in which the bag 
5 is accommodated in a casing having a larger width, so that the lateral portions of the 
bag need not be bent upwardly. 

The material of the bag shall on the one hand provide a sufficient air and liquid tightness 
of the bag and shall on the other hand be flexible enough to permit the bag to collapse 
10 completely. This can preferably be achieved by a multilayer construction of the walls of 
the bag, Including at least one metal layer and at least one layer of synthetic resin. For 
example, the wall of the bag may be a laminate with an inner layer of aluminum and 
outer layers of PE and PP, respectively. 

15 In a preferred embodiment of the bag, the bottom wall, j,e. the wall forming the out r 
wall when the bag has a U-shaped configuration, has a greater stiffness than the top 
wall forming the inner wall of the U-shaped configuration. This has the advantage that 
the outer wall may smoothly engage the walls of the casing, essentially without forming 
wrinkles, whereas the greater flexibility of the inner wall permits the same to expand and 

20 collapse more easily. In the collapsed state, the inner wall will match the essentially 
smooth surface of the outer wall, so that no substantial pockets will be left within th 
bag. 

In order to assist the bag in collapsing in the desired U-shape, a collapsion induction 
25 fitment may be provided at the top wall of the casing so as to depend into the interior of 
the casing. Then, when the bag is expanded, its top wall will fit around this fitment, so 
that the bag retains its ^configuration even in the expanded state, although it then 
almost fills the entire volume of the casing. When the bag collapses, it will reliably retain 
the U-shaped configuration which it had already in the expanded state. 

30 

In this embodiment, the top edge of the U-shaped bag may reach up to the upper wall of 
the casing. As a result, the seals between the top wall and the bottom wall of the bag at 
the lateral edges thereof may be accommodated in the longitudinally extending top 
corners of the bag, and in the expanded state the bag will fill the volume of the casing 
35 almost completely. The top wall then has to pass around the fitment and will therefore 
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form an internal fold accommodating the fitment This internal fold absorbs the excess 
width of the top wall in relation to the U-shaped bottom wall, so that the top wall may 
smoothly mate the fitment without forming warps or wrinkles. 



5 Since the expansion and collapsion behaviour of the bag is controlled by the walls erf the 
casing and, as the case may be, by the collapsion induction fitment, the bag may be 
filled and emptied multiple times without any need for getting access to the interior of 
the casing, once the bag has been accommodated in the casing. In a preferred 
embodiment, the casing Is therefore composed of two cup-shaped shells which are 
10 welded together at a seam surrounding the bag. As a result, the casing may be 

manufactured easily and at low costs, for example by injection molding the two shells 
and then welding them together after the bag has been inserted. 

Preferred embodiments of the Invention will now be described In conjunction with th 
15 drawings, in which: 

Fig. 1 is a schematic perspective view of an Ink tank according to the invention in an 
empty state; 

Fig. 2 Is a perspective view of the ink tank in the completely filled state; 
20 Fig. 3 Is a plan view of a bag to be accommodated in the ink tank; 

Fig. 4 is a sectional view taken along the line IV-IV In figure 3; 

Fig. 5 is a sectional view taken along the line V-V In figure 3; 

Rg. 6 Is an enlarged cross section of a portion of the wall of the bag; and 

Figs. 7-9 are views corresponding to Figures 1 , 2 and 4 and showing a modified 
25 embodiment. 



The ink tank shown in figure 1 comprises a casing 10 made of plastic, for example, and 
a bag 12 accommodated in the casing 10. 

In the shown embodiment, the casing 10 has essentially the shape of a parallelepiped, 
30 comprising side walls 1 4, 1 6, a bottom wall 1 8, a top wall 20, a front wall 22 and a rear 
wall 24. The bag 12 has a top wall 26 and a bottom wall 28 formed by flexible laminated 
sheets that are joined together, e. g. by welded seals 30, along their peripheral edge. In 
figure 1 the bag is collapsed into a sheet-like state and is accommodated in the casing 
1 0 in a U-shaped configuration, with side portions 32, 34 of the bag being bent upwardly 
35 and supported at the side walls 14, 16 of the casing. A front edge 36 of the bag 12 is 
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f luid-tightly connected to a spout 38 which penetrates an opening 38a in the front wall 
22 of the casing 10. The spout 38 is arranged in a central region of the front edge 36 of 
the bag. Since the central portion of the bag lies on the bottom wall 18 of the casing 10, 
the spout 38 penetrates the front wad 22 of the casing in a position clos to the bottom 
5 wall 18. 

The width of the bag 1 2, e. g. the width of the top and bottom walls 26, 28 as measured 
along the front edge 36, is larger than the width of the casing 10 and corresponds 
approximately to the sum of the width and the height of the casing 1 0. As a result, the 
10 upwardly bent side portions 32, 34 of the bag 12 reach up to a level which corresponds 
approximately to half the height of the casing 10. 

When liquid ink is filled into the bag 12 through the spout 38, the bag 12 is inflated or 
expanded into an approximately cylindrical or box-like configuration, as is shown in 

1 5 figure 2. This is mainly achieved by an upward displacement of the top wall 26 which 
then assumes an upwardly convex shape. As a result, the bag 12 almost completely fills 
the interior of the casing 1 0. Only the seal portions 30, where the top wall 26 and the 
bottom wall 28 of the bag are joined together, are retained in an upwardly bent 
configuration, because they are pressed against the side walls 14, 16 by the pressure of 

20 the liquid inside the bag. 

It will be understood that the casing 10 is vented, so that air may escape from th 
interior of the casing when the bag 12 is inflated. Conversely, when, in figure 2, Ink is 
drained through the spout 38, the bag 12 will collapse again and air will enter into the 

25 volume inside of the casing 10 that is no longer occupied by the bag. When the bag 12 
collapses, the top wall 26 moves downwardly and attains again an upwardly concave 
shape and to finally match the U-shape of the bottom wall 28 once again, when the bag 
is emptied completely. Since the spout 38 is arranged in the lowest possible position 
near the bottom of the casing, the ink contained in the bag 12 is allowed to flow out 

30 smoothly under its own weight, and when the bag 12 collapses completely, no pockets 
filled with ink will remain inside of the bag. 

Figure 3 shows the bag 12 in the collapsed state and in a flat configuration in which the 
side portions of the top and bottom walls lie in the same plane as the central portions. In 
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figure 3, the dimension W indicates the width of the bag 12 which is larger than the 
width of the casing 10. 

At the front edge 36 of the bag 12, the front edge of the top wall 26 is slightly offset from 
5 the front edge of the bottom wall, and the front and bottom walls are interconnected by 
an inwardly projecting fold 40, as can best be seen in figure 4, A similar fold 42 is 
formed at the rear edge of the bag. These folds 40, 42 permit the top wall 26 to be 
displaced upwardly relative to the bottom wall 28 over a large distance, so as to achieve 
a large volume of the bag. 

10 

It will be appreciated that the spout 38 is integrated in a seal 44 (figure 3) between the 
bottom wall 28 and a bottom flap 46 of the fold 40. Thus, the spout 38 is allowed to 
always retain its position near the bottom of the casing. 

15 As is shown in figure 5, the spout 38 has a lens-shaped retaining piece 48 which is 
smoothly fitted between the flap 46 and the bottom wall 28, This permits to form a fluid- 
tight seal between the spout 38 and the walls of the bag 12. 

As is shown in figure 6, the walls of the bag 12, such as the top wall 26 for example, 
20 comprise an outer layer 50 of PP, an intermediate layer 52 of aluminum and an inner 
layer 54 of PE. This laminated structure assures a high flexibility and at the same tlm a 
high air and fluid tightness of the bag. The inner layers 54 of PE permit to form the seals 
38, 44 and the like by welding. 

25 As is shown in figure 3, additional diagonal seals 56 are formed in the comers of the 
bag, in order to prevent ink from being retained in the corner portions. These diagonal 
seals 56 interconnect the top wall 26 with the top flaps of the folds 40, 42 and will 
therefore not prevent the top wall 26 from being separated from the bottom wall 28. 

30 In order to hold the bag 12 in position within the casing 1 0, the spout 38 is formed with 
grooves 58 which may be engaged by the front wall 22 of the casing. 

Rgure 7 shows an Ink tank according to another embodiment, comprising a casing 10* 
and a bag 12\ 



35 
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Here, the casing 10* is composed of two injection-molded cup-shaped shells or halves 
that are welded together at a weld seam 60 which passes through the side walls 14, 16, 
the bottom wall 1 8 and the top wall 20 of the casing and thus surrounds the bag 12 1 
accommodated in the casing. In the manufacturing process, the bag 12' is at first 
5 inserted into the casing half forming the opening 38a, and the spout 38 is fitted in the 
spout opening, Then, the second casing half is fitted over the rear end of the bag 12' 
which projects out of the open rear end of the first half of the casing, and the two casing 
halves are welded together at the seam 60, e.g. by means of ultrasonic welding. 

10 Of course, this manufacturing process may also be applied to the casing 10 shown in 
figures 1 and 2. 

The bag 12' according to the second embodiment is different from the bag 12 according 
to the first embodiment in that the total width W is larger, so that the top edges of th 
15 side portions 32, 34 reach up to the top wall 20 of the casing. 

When the bag 12* is inflated, the top wall 26 thereof is lifted up to the top wall of the 
casing and has only to bridge the opposing edges of the side portions 32 and 34. 
However, since the top wall 26 has essentially the same width as the bottom wall 28 of 

20 the bag, the width of the top wall would be too large in this state. In order to prevent the 
top wall 26 from forming folds in an uncontrollable manner and in order to prevent the 
bag 12' to collapse In an uncontrollable way when it is emptied, a collapsion induction 
fitment 62 shaped as a rectangular plate is formed on the internal side of the top wall 20 
of the casing 10'. The fitment 62 depends from the widthwise center of the top wall 20 

25 into the interior of the casing to a level shortly above the spout 38, and it extends 
longitudinally from the front wall 22 of the casing to the position of the weld seam 60. 
Thus, the fitment 62 is only formed in one of the two casing halves. 

When the bag 12' is inflated, as shown in figure 8, it will fit around the fitment 62 and 
so will, as a whole, retain a U-shaped configuration. As a result, the top wall 28 smoothly 
follows the contour of the fitment 62 and forms in internal fold which absorbs the 
excessive width. When the bag is collapsed again, the U-shape is preconfigured 
already, and this will reliably cause the bag to reassume the configuration shown in 
figure 7. 
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In Rgure 9, it can be seen that the folds 40, 42 of the bag 12' project deeper into the 
interior of the bag, as compared to figure 4, This permits the top wall 36 to be lifted in its 
entirety, when the bag is inflated, so that the bag may almost completely fill the interior 
of the casing 10'. 

5 

As is further shown in figure 9, the bottom wall 28 of the bag 12' is thicker and has a 
higher rigidity than the more flexible top wall 26. As a result, when the bag is 
accommodated in the casing 10', the sfrffer bottom wall 28 will not warp or wrinkle but 
will be bent smoothly to engage the bottom wall 18 and the side wails 14, 16 of the 
1 0 casing. The greater flexibility of the top wall 26 permits the same to smoothly mate the 
shape of the top wall 20 and the fitment 62 of the casing in the expanded state of the 
bag and to smoothly mate the bottom wall 28 of the bag in the collapsed state. 
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CLAIMS 

1. Ink tank for an ink jet printer, comprising a casing (10; 10') having a bottom wall (18) 
and a front wall (22) with an opening (38a) formed therein, and a bag (12; 12 1 ) 

5 accommodated in said casing (1 0; 10") and collapsible into a sheet-like configuration, 
the bag (12; 12') having a top wall (26), a bottom wail (28), a front edge (36) and a spout 
(38) formed in a central region of said front edge (36) and located at the position of said 
front wall opening (38a), characterised in that the width (W) of the top and bottom walls 
(26, 28) of the bag (12; 12'), when measured in a flat, sheet-like configuration and in the 
10 direction of the front edge (36), is larger than the width of the casing (10; 1 0'), and in 
that the front wall opening (38a) is located near the bottom wall (1 8) of the casing (1 0; 
10% 

2. Ink tank according to claim 1 T wherein the spout (38) is fixedly held In the opening 
1 5 (38a) of the front wall (22) of the casing. 

3. Ink tank according to claim 1 or 2 f wherein the top wall (26) and the bottom wall (28) 
of the bag (12; 12') are interconnected by an inwardly projecting fold (40) at the front 
edge (36) of the bag, and the spout (38) is incorporated in a seal (44) between the 

20 bottom wall (28) and a lower flap (46) of the fold (40). 

4. Ink tank according to claim 3, wherein another inwardly projecting fold (42) 
interconnects the top wall (26) and the bottom wall (28) at a rear edge of the bag (12; 

25 

5. Ink tank according to claim 3 or 4, wherein the top wall (26) and the bottom wall (28) 
of the bag (12; 12 f ) are directly interconnected by seafs (30) extending along the lateral 
edges of the bag (12; 12'). 

30 6. Ink tank according to any of the preceding claims, wherein the spout (38) has a 

retaining piece (48) which has a lens-shaped cross section and is inserted between wall 
portions (28, 46) of the bag (12; 12% which form a seal (44). 
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7. Ink tank according to any of the preceding claims, wherein the wall material of the 
bag (12; 12') has a laminated structure Including at least two layers (50, 44) of synthetic 
resin with a metal layer (52) Interposed therebetween. 



5 8. Ink tank according to any of the preceding claims, wherein the bottom wall (28) of the 
bag (1 2') is stiffer than the top wall (26). 

9. Ink tank according to any of the preceding claims, wherein the width of the bag (12*) 
corresponds to the width of the casing (10') plus twice the height of the casing, and the 

10 bag (12') is accommodated in the casing (10') in a U-shaped configuration with two side 
portions (32 f 34) being bent upwardly and reaching up into the vicinity of a top wall (20) 
of the casing (10 1 ). 

10. Ink tank according to claim 9, comprising a collapsion induction fitment (62) 

15 depending from the top wall (20) of the casing (1 0 1 ) and projecting into the interior of the 
casing. 

1 1 . Ink tank according to any of the preceding claims, wherein the casing (1 0 l ) is 
composed of two cup-shaped shells welded together at a weld seam (60) which 

20 surrounds the bag (12') accommodated in the casing. 

12. Method of filling an ink tank as claimed in claim 1, characterised in that the ink is 
introduced through the spout (38) into the bag (12; 1f2') when the latter is 
accommodated in the casing (10; 10 1 ) in a collapsed and bent state with at least one 

25 side portion (32, 34) of the bag being bent upwardly and supported at a side wall (1 4, 
16) of the casing (10; 10 1 ), and, by introducing the ink, the top wall (26) of the bag is 
displaced upwardly away from the bottom wall (28). 
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ABSTRACT 

Ink tank for an ink jet printer, comprising a casing having a bottom wail (18) and a front 
wail (20) with an opening (38') formed therein, and a bag (12) accommodated in said 
5 casing (10) and collapsible into a sheet-like configuration, the bag (12) having a top wall 
(26), a bottom wall (28), a front edge (36) and a spout (38) formed in a central region of 
said front edge (36) and located at the position of said front wall opening (38') , 
characterised in that the width (W) of the top and bottom wails (2$, 28) of the bag (12), 
when measured in a flat, sheet-like configuration and in the direction of the front edge 
10 (36), is larger than the width of the casing (10), and in that the front wall opening (38') is 
located near the bottom wall (1 8) of the casing (10). 

(Fig. l) 
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